Eukaryotic cells contain various types of cytoplasmic, non-membrane bound ribonucleoprotein (RNP) granules that consist of non-translating mRNAs and a versatile set of associated proteins. One prominent type of RNP granules is Processing bodies (P bodies), which majorly harbors translationally inactive mRNAs and an array of proteins mediating mRNA degradation, translational repression and cellular mRNA transport (Sheth and Parker, 2003) . Another type of RNP granules, the stress granules (SGs), majorly contain mRNAs associated with translation initiation factors and are formed upon stress-induced translational stalling (Kedersha et al., 2000 and 1999) . Multiple evidence obtained from studies in unicellular organisms supports a model in which P bodies and SGs physically interact during cellular stress to direct mRNAs for transport, decay, temporal storage or reentry into translation (Anderson and Kedersha, 2008; Decker and Parker, 2012) . The quantification, distribution and colocalization of P bodies and/or SGs are essential tools to study the composition of RNP granules and their contribution to fundamental cellular processes, such as stress response and translational regulation. In this protocol we describe a method to quantify P bodies and SGs in somatic tissues of the nematode Caenorhabditis elegans.
).
Such studies take advantage of the comparatively easy implementation of transgenesis methods in C. elegans that allow to constitutively express fluorescent fusion proteins (e.g., green fluorescent protein [GFP] ), endogenously or in specific tissues (Rieckher et al., 2009) . A collection of fosmids carrying gfptagged P body-and SG-specific genes can be obtained at the 'C. elegans TransGeneome' project, a genome-scale transgenic project for fluorescent-and affinity-tagged proteins for expression in the nematode (Sarov et al., 2012 ; Table 1 ). C. elegans is transparent, which allows for efficient application of fluorescence microscopy methods that are easily combined with differential interference contrast (DIC) microscopy to reveal fluorescent protein expression in an anatomical context. Mounting transgenic animals for P body and SG imaging is based on a previously described method using nanoparticles for immobilization (Kim et al., 2013) , since commonly applied anesthetics in C. elegans can induce stress, resulting in increased RNP granule formation. Fluorescence-tagged P body or SG-intensity can be imaged by epifluorescence light microscopy (see Procedure C), while fluorescence intensity, a detailed count and size measurements of P bodies and SGs can be obtained via confocal laser scanning microscopy (see Procedure D). lowered sensitivity of detecting RNP granules ( Figure 2B ). For transgenes that co-express various reporters for P bodies/SGs repeat this step in the corresponding fluorescent channel.
5.
Once the best imaging conditions are determined, take a snapshot of all fluorescent channels and the DIC channel. Take images of at least 25 animals to obtain enough data for statistical analysis.
6. Save the data as an image stack. Zeiss microscopes produce *.czi file formats, which can be processed by ImageJ/Fiji freeware (see Data analysis). However, images can also be etc., and then proceed with the data analysis. For the example in Figure 2 we use the tunable laser at 570 nm (excitation dsRED), laser power 3%, and Master gain 580.
b. Keep the pinhole size for an optimal section thickness at 1 AU.
c. The distance between z-stacks (slices) should be maximum 1.5 µm. Decreasing z-stack distance might enhance the capability to detect smaller RNP granules but increases photobleaching. Cover a similar volume in each scanned sample. We perform 30 z-stacks at 1.5 µm across the pharyngeal region (Figures 2 and 3) .
d. Assign the frame size (resolution). We use 1024 x 1024 (Figures 2 and 3 ). This information will be displayed in a separate window and can be copied/pasted directly from there in a data analysis software and/or saved as an excel file (*.xls).
g. For confocal images proceed with the measurement of P body and SG number and size a threshold has to be determined that assigns single pixels or pixel clusters to define fluorescent RNP granules. Chose Image > Adjust > Threshold and empirically assign a
proper Min/Max value ( Figure 3C ). This value will vary depending on the transgene, choice of microscope and the imaging settings. Once assigned, these values have to stay consistent throughout every analysis.
h. Chose Analyze > Analyze Particles and tick 'Display results', 'Summarize' and 'Exclude on Edges' and press OK ( Figure 3C ). 
